Polymeric micelles with citraconic amide as pH-sensitive bond in backbone for anticancer drug delivery.
A novel pH-sensitive polymeric micelle was reported. Methoxy poly(ethylene glycol)-b-poly(ϵ-caprolactone) copolymer with citraconic amide as pH-sensitive bond was synthesized (mPEG-pH-PCL). The copolymers self-assembled into micelles to encapsulate anticancer drug doxorubicin (DOX). The morphology, size and size distribution, drug release profile and in vitro anticancer activity of the DOX loaded mPEG-pH-PCL micelles were studied. The results showed that the mean size of the micelles was around 120 nm, the drug loading content and encapsulation efficiency of the mPEG-pH-PCL micelles were 6.8% and 54.3%, respectively. The mean diameter and size distribution of the mPEG-pH-PCL micelles increased significantly when soaking in medium with pH 5.5. The drug release of micelles in pH 5.5 was much faster than that in pH 7.4. The confocal laser microscopy and flow cytometry measurements indicated that the weak acidity of endosomes broke the citraconic amide bonds in the copolymer backbones and triggered the fast release of DOX. The in vitro IC50 of the drug loaded mPEG-pH-PCL micelles was lower than that of drug loaded polymeric micelles without pH-sensitivity to both HepG2 and 4T1 cancer cells.